An immunofluorescent slide method incorporating 0.1% (wt/vol) Evans blue as a counterstain was developed and compared with a recently described tube method. Seventy-one urine specimens were tested concurrently by both methods.
The proper management of urinary tract infection depends on the accurate diagnosis of infection, including determination of upper or lower urinary tract involvement. The most reliable methods for determining the site of infection, ureteral catheterization and the bladder washout technique, are time consuming and likely to introduce bacteria into the urinary tract (1, 19 (4, 5, 8, 14, 16) .
Antibody-coated bacteria have also been found in the urine sediments of patients with bacterial prostatitis (10, 19 
MATERLALS AND METHODS
Specimens. In-patient urine specimens (71) submitted to the clinical microbiology laboratory at Presbyterian-University Hospital, Pittsburgh, Pa. were examined for the presence of antibody-coated bacteria concurrently with the slide and tube methods. The specimens were clean-catch midstream urines or those obtained by either small-bore catheterization or by aseptic aspiration from indwelling catheters. To avoid analysis of potentially contaminated specimens, only those containing 105colony-forming units per ml of one or two bacterial species were selected for analysis. With the preceding exception, the specimens were selected at random. The urine specimens were stored at 4°C for 24 to 48 h before testing for antibody-coated bacteria.
Antisera. Fluorescein isothiocyanate-conjugated anti-human globulin and anti-human albumin of goat origin were obtained from Meloy Laboratories, Springfield, Va.
Tube method. The tube method was adapted from the method of Thomas et al. (18) . Two 0.5-ml portions ing the supernatant was discarded, and the sediment was suspended in 0.1 ml of phosphate-buffered saline. Smears of the sediment were prepared in duplicate on a pre-etched microscope slide using a 0.01-ml calibrated loop. The smears were then air dried and fixed in acetone at room temperature for 5 min. The test smear was covered with 1 drop of conjugated antihuman globulin, whereas the control smear was treated with 1 drop of conjugated anti-human albumin. After incubation at 37°C for 30 min in a moist chamber, the slides were rinsed with phosphate-buffered saline and then soaked in two changes of buffer for 5 min each. The smears were covered with Evans blue (0.1%, wt/vol), incubated for 20 min at room temperature, and then rinsed and soaked in phosphatebuffered saline for 5 min. Finally, the slides were rinsed quickly in distilled water and air dried. Cover slips were mounted on the slides as described above.
Reading slides. Slides were read for intensity of fluorescence by using an American Optical series 10 Albumin controls were negative in all cases except one. This specimen was fluorescence positive with both the tube and slide methods.
All positive specimens contained two or more fluorescing cells per smear, with the following exception. A single fluorescing cell was observed in one specimen tested with the tube method, whereas several fluorescing cells were detected with the slide method.
Smears of urine sediment containing antibody-coated bacteria were held at -70°C to determine the effect of storage at this temperature. The specimens which were stored at -70°C for 3 weeks showed no decrease in the intensity of fluorescence. However, a decrease in fluorescence was noted in 4 of the 7 specimens held longer than 3 weeks.
DISCUSSION
In our laboratory, the slide immunofluorescence method correlated closely with the tube method described by Thomas et al. (19) . Of the 71 urine specimens tested in the comparative study, only 1 gave discrepant results. This discrepancy may have been due to the difference in volume of urine used in the two methods. Greater numbers of bacteria can be recovered from a specimen with the slide test since the initial volume (5 ml) of urine used in this method is larger than the initial volume (0.5 ml) used in the tube test. Detection of low numbers of antibody-coated bacteria with the slide method is therefore more likely than with the tube method. Since the fluorescing enterococci were present in low numbers (2 x 103/ml) in the original specimen from this female patient, it is possible that they represent contamination of the specimen with urethral flora which may also be antibody coated (12) .
The work of Nichols and McComb (15) and Closs and Aarli (2) formed the basis for incorporating counterstain in the immunofluorescent slide test for detecting antibody-coated bacteria. The incorporation of 0.1% (wt/vol) Evans blue counterstain proved effective in reducing nonspecific background fluorescence and made interpretation of the slides easier.
In our laboratory, the immunofluorescent slide method has several advantages. The test requires only small amounts of conjugated globulin. Using albumin controls obviates the necessity of confirming each positive test with a fluorescence inhibition test. Minimal time is spent in centrifuging specimens. The counterstain makes interpretation of the results easier. Finally, smears of urine sediment can be stored at -70°C for at least 3 weeks and used as controls.
Further evaluation is necessary, however, to establish the usefulness of the immunofluorescence method in the clinical laboratory. In studies conducted on children with urinary tract infection, Hellerstein and co-workers (9) The definition of a positive test used in our laboratory was based on the findings of Jones (11) . One or two fluorescing cells on slides prepared using the tube method were considered significant in our study. As explained previously, all except one positive specimen screened by the tube method contained more than two fluorescing cells. Most of the positive specimens in our study contained moderately or weakly fluorescent cells.
Harding and co-workers (6) recently modified the tube method for use as a slide technique. Although we made no attempt to correlate a positive test with upper urinary tract involvement, these investigators determined the site of infection by using the bladder washout technique and found that the presence of antibodycoated bacteria in urine sediment correlated with upper urinary tract involvement. The results of the present study and those of Harding et al. (6) indicate that the slide method is as reliable as the tube method in detecting antibody-coated bacteria in urine sediments.
